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Overview Collaborations with

BNL/COG/EPRI and Technical Progress :

planned status

BNL provide DER-CAM training to BNL, including formatting , inputting data, completed
running scenarios, analyzing and interpreting results, and understanding
the technologies in DER-CAM
LBNL provides advanced training to BNL staff on DER-CAM code completed
LBNL shall develop a user manual for the DER-CAM completed

COG support COG on engineering / economic analysis of microgrid formed collaboration with EPRI
development options for the St. Elizabeth’s campus in DC and support COG, ongoing
support and guide efforts to collect and enter data, design of analysis and | provided data templates to ease
sensitivities, use of the model the data collection, training videos
transfer DER-CAM to EPRI to support utilities, governments, etc. very successful (e.g. NYPrize)

EPRI form collaboration with EPRI and improve DER-CAM based on user very successful (e.g. improved
feedback result section)
technology transfer exceeding expectations
enable DER-CAM with “green field” vs. “brown field” optimization completed

Techn. | enable DER-CAM with unbundled transmission and distribution tariffs to ongoing

Progr. | consider changed tariff structures
take lead on interface design (web-based) very successful
start with power flow capabilities ongoing and accelerated progress
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Major DER-CAM Accomplishments #1  awamics | prannine | operations

Outreach and TechTransfer work in the 29 quarter

delivered as planned, with accelerated outreach to industrial and commercial users;
DER-CAM classes and feedback from DER-CAM users

e transferred DER-CAM to EPRI
 EPRI uses DER-CAM for microgrid design with its utility partners
* NYPrize proposal with communities and utilities

e EPRI uses DER-CAM to support the Metropolitan Washington Council of
Governments (COG) for the St. Elisabeth’s Hospital complex

* trained BNL staff on DER-CAM for use with communities and utilities in NY state,
full week DER-CAM class

 adopted by engineering forms as General Electric, the Burns Group
 |EEE 2030.7 WG on microgrid controller standards

Technical work performed in 2" quarter of FY15
completed as planned, with accelerated progress
e released next version of web-based interface microgrid design tool
» accelerated progress on microgrid topology, power flow capabilities

e additional DER-CAM features (load data processing, results navigation, graphical
reports), collaboration with EPRI and member utilities, EPRI provided very helpful
input for improving the DER-CAM interface

e advanced CHP module and data, 60% completed 3




DECISION SUPPORT TOOL FOR
- DECENTRALIZED ENERGY SYSTEMS

LYTICS | PLANNING | OPERATIONS

General Electric (GE) uses DER-CAM for microgrid projects

Burns Engineering and Construction is using DER-CAM for the Philadelphia Navy
Yard microgrid project and receives ongoing DER-CAM support and training

Industry Advisory Group: GE, EPRI, Microgrid Labs, BNL, and multiple users are
providing feedback on DER-CAM

DER-CAM classes — well subscribed

« the May 4" class was oversubscribed (26 users) and follow up sessions
have been provided on May 6", May 8", and May 10t

« participants from Schneider Electric, the Burns Group, Duke Energy,
ConEdision, Google, Clean Coalition
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ARUP, a facility engineering firm is evaluating DER-CAM for urban
development projects

completed a full conceptual microgrid design with DER-CAM for Fort
Hunter Liggett

customized DER-CAM versions developed for advanced users are
offered

completed a manual, 50 pages, includes a use case, which is available at
https://building-microgrid.lbl.gov/sites/all/files/DER-
CAM User Manual v1 Rev2.pdf
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DER-CAM User Manual &

Full DER Web Optimization Service: . _
a project partly financed by it R i
the U.S. Department of Energy

7. Cost minimization with existing technologies, forced investments and grid outages

In thiz section of the casze study we assume that 100 kW of PV capacity are already installed on-zite although
DER-CAM “ersion 4,4.1.3 i ; s = :
: we are willing to consider additional PV, Additionally, we want to force exactly 500 EWh of stationary battery

Interface Yersion 1.4,1.0 capacity. Finally, to test the resilience of our microgrid we will simulate an outage from 5 pm to 830 pm
Copyright © LBNL 2008-2015 during a weekday in September.

Lawrence Berkeley Mational Laboratory (LBML)

. First of all, because some equipment is pre-installed on-site, we need to run the base case again taking the
existing equipment into account. "Discretelnvest’ and "ContinucusInvest” are setto 0 as in the initial reference
case because no new investment is allowed, except 100 kW of PV are now forced in the solution by settin

reeceeec| v AR

“ForcedCapacity” to 100 and defining it as “Existing”. Figure 35 shows the setting of the continuous
technologies Forced Investment Parameters.

BERKELEY LAaB

F1 Forcedinvest ForcedinvestCapacity Existing
1 ElecticStorage o a a
| 2 HeatStarage 1 i} 0
23 B 3 CaldStorage 1 a a
~FAQ Building retrofit settings: [n addition to active generation, storage technologies, and energy management
¥ X . . . 4 FlowBatteryE nergy 1 1] 1]
measures, it is also possible to consider building retrofits in DER-CAM as a way to minimize total energy costs
and / or COz emissions, Investing in passive measures will impact the energy loads, which may be a more cost- 5 FlowBatteryPower 1 0 0
affactive solution to the problem than inwesting in active technologies. In order to do this, DER-CAM considers & AbsChiller 1 o i} E
changes in the overall heat transfer coefficient or U-value of different building components and estimates heat B
, . Wy : i : 7 AbsRefrigeration 1 1} a
losses to gaugs the impact of passive building improvements in the original energy loads input by the user. It
should be noted that this is a simplified model that does not consider all forms of heat transfer and will > 8
therefore enly provide guidance on whether or not building retrofits should be considered. 9 SalarThermal 1 i} 0
0 Eva 1 o o | o

Financial incentives: This saction consists of two parts. The standard form of financial incentive availabls in
DER-CAM is the ability to export power back to the utility. This may be done at one of two tariff options: By

: : : k i : " Search for Seach Nexst
net-metering, if enabled in the Global Options segment, or by setting the power exchange prices in the PX
] table.
‘The second part of this section is specific to the California Self-Generation Incentive Program. It contains some
of the most relevant constrains that have been defined within this program, including maxzimum on-site
capacity, efficiency constrains, feed-in tariffs, and investment subsidies.

IV.Case Study

In this section we will create a project and go through all the steps of the DER-CAM workflow to provide the
user with a complete and detailed example.

1. Starting the project

‘To start a new DER-CAM project please login to the site using your credentials, and when presented with the -

{ ! Search for Search Net
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Excerpt of Technical Work Performed in 2" quarter of FY15:

 web-based interface design and expanded DER-CAM’s role as leading
microgrid design tool

* improved user Interface (load data processing, results navigation, graphical
reports)
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T E—
J‘ Full DER-CAM Web Optimizati... \\+

Username € ] mic s2lbl.gov,

Password

| = oon |

Please use a HTML5-compliant Web Browser as

- Internet Explorer 9.0, 10.0 License Agreement

- Firefox 17+ [

- Chrome 22+ 1. License Grant. Betkelsy Lah grants you, snd you hetsby assspt, & non exchustrs, non transfstabls, 1oty fres
- Safari 6.0 1+ perpetual ieense to use the Distributed Energy Resourees Customer Adoption Model - DERZAM (the “Software™,
08611+ suject 1o the Following terms and conditions:

- Android 2.3, 4.0+ (&) Vou may nol reverse engineer, disassemble, decompile, or otherwise attempt to derive the source code of the
Software. ¥ou may not modify, alter, or create derivative works of the Software in sny manner;

(k) You agree not to extract information from the microgrids2 lbl. gev server and its directories and databases, distribute
ot provide others with your personal user account data, or any information available oz, derived or extrastad from the
ricrogrds2 bl gov directorias and databases or any part thereof. Vou also agres not to store any non DER-CAM
related data snd files on the microgrids2 fol gov server and its directories and databases, wd

() You may not rent, lease, loan, sublicense, distribute or transfer the Software to any third party, nor use it for
commervial time-shating oz service bureau use

2. Copyright; Retention of Righis. () you hersby acknowledge that the Software is protected by United States
copysight law and intemational treaty provisions, (i) Berkeley Lab, and ils heensors (if any), hereby reserve all sights,
title and intersst in and to the Software which are not explisitly granted to you hersin; and (i) without limiting the
generality of the foregoing, Berkeley Lab and its licensors (if ang) tetain al title, copyright, and other propristary
interests in the Software and any copies thereof, and you do not acquire any rights, express or implied, in the Software,
other than thase specifically set forth in this Agreement.

3. No Mainienance or Support. Eerkeley Lab shall be under no obligation whatsoever to: (i) provide maintenance or
support for the Software, or (i) to notify you of bug fixes, patches, or updates (collectively, “Update™ to the Software (if
any). IE in its sole discrstion, Betkelsy Lah makes an Update svailabls t0 you and Berksley Lab does not ssparately
entér inlo a wrilten license agreement with you relating 10 such Update, then it shall be deemed incorporated inta the

— o o

Deny Accept I | Advanced user Login

advanced user login allows access to customized versions
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Full DER-CAM Web Optimizati..

| € ) @ ) @ https;//microgrids2.Ibl.gov/Full_DER-CAM_Web_Optimization_Service/ v ‘ |Q Search

FILE  VIEW  HELP

QMRS 0=

Small Renewable Microgrid

PLANNING | OPERATIONS

Start
= -

1 Mewr Project.. 1
Open Project.., I ............................................................................
o

- ———
Optimal Planning and
Operations

Announcement ”
== e\eﬁnc\ty
Qursenver willbe maintained for G + Full DER-CAM Web Optimizati...
- Utility " ling - DECISION SUPPORT TOOL F|
l s ER-CAM

roughly 30 min every Saturday af 10 OGB | DECEMTRALIZED ENERGY SYSTE|
M California time, e cs | PLANNING | operatiol] (€ ) © ) @ https//microgrids2 Ibl.gov/Full_DER-CAM_Web_Optimization Service/ v e[ searcn
e |} electriity Full DER-CAM Webs Optirization Serice
: ing| N omE vew  HE -CAM. "
: 0 P B Yo enaTioNS
Version Histo | Conventional | New Emerging Rel 19 g
ry ' Technologies | Toctwologs TeoH = e =
04.07.2015 - £9. CHP, 8. storage, o Project Narme 1 DemoCase
Web Interfoce -v1.4.0.0 i "'m"'"‘ Yancie fo.grd sola 51 1
¢ (NewReaties) : Distributed Energy Resources REle e DR O eron 41413 M I ElectiicityOnly | Cogling | Rehigeration | SpaceHealing | wateHeating Only
1 rgy Resou e —————— : 5 :
¥ Embedded result charts, ' Use DER-CAM Databases 250 - meel
lud tment SR s e e e e s
i’ il LoadiDats [ Informalion on lnad data ]
summary and dispatch r 200 S,
profiles, Country, I usa -1 / T i
£ 150 '
R St 1o A il :
City: San Francisco v z 100 - wiskand i
v Minor display issues. & i 1 1 - J '
Ready Al Building 1 Lagenrics - I 50 U :
.
o Load Profile : New Construction.sls 1 3 & i
mand '
;O/; Multiplier: inr\uale\ectrlcltydemand X 10 awh 0 2 4 6 8 0 12 14 16 18 0 2 A 3
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nrual naturalgas demand X 10 Gwh [ wieek :
——— - ;
.
SolarDat0 o i o U U U o by ;
ThAY: 1: -1 — !
08 :
State: 1 Caitorsis -1 ;
04.04 :
wel  Solar Profile: SAN FRANCISCO INTL AP.dls < g oos /ﬁ = '
Py i
) e s, Y |
:
'
02 RID:
0
0 2 4 6 B 10 12 14 16 1B 20 2 24
hours
.
¥' miinar display issues, vl
Ready 10
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Y |

wBE ¥ &#& O-A =

|21

- -
j' Full DER-CAM Web Optimizati... \k+

=2.Ibl.gov/F

€ a

DernoCase
FILE  WIEW  HELP  SETTINGS

FmA O o

DermoCase

DER-CAM

ANALYTICS |  PLANNING OPERATIONS

Define the 1ent and planning parameted
£ perind, interest rate, technologies to be

fered..

SITE WEATHER SETTINGS
Define the 1eter ecific to the

solar radiatio d speed..

Electric, heating, cooling loads.
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Model Overview: Closer Look at the ~ DER- CAMEEEE'Z'?RT\SZ”EEZ"J;L25’3;::;
i | OPERATIONS
Ut|||ty Sub-Menu ANALYTICS PLANNING

— Full DER-CAM Web Optimi.. *

(' U @ https://microgrids2.Ibl.gov/Full_DER-CAM_Web_Optimization_Service/ c Search {Z E ‘ w ‘ =

DermoCase

FILE  WIEW

HELP  SETTIMGE

DER-CAM

AMALYTICS | PLANNING | OPERATIONS

Demand.Rates

caincident noncaincident onpeak

midpeak I Monthly Demand Rates - Help

1 [ 371 0 024 1
2 Febuay |0 971 i 024 Unit: [5/kw]
3 Ml March v il S n.24 Morthly demand rates apply to the maximum monthly utility dermand observed
£ Ao L S L e within a specific contral period,
5 May 1] 16.04 971 333
& Ml Jure o 16.04 37 333 These control periods include peak, mid-peak, and off-peak hours, as well as
7 0w I 16.04 a7 i3 the entire month (non-coincident) and the utility system peak haour
5 bugut |0 1604 a7l 33 (coincident].
9 September |0 16.04 an 333 All power demand costs are additive, and allow the definition of camplex tariff
10 October |0 16.04 371 333 structures,
11 Movember |0 471 1] 024

- 5 2 o Power demand charges are often a strong driver for the optimization process,

B Fuel Rate:
Fuel Price

leading to a flattened utility demand profile that minimizes power demand
costs,

3

Ready.

standard window structure: 1: Table navigation ; 2: Data input ; 3: Help ”



Building a Model: Reference Casevs. DER- CAMEEEE'E‘f&?&%ﬁi&!ﬁ’&é&i
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DER-CAM finds the optimal investment solution that satisfies several groups of constrains:
* energy balance (electric, heating, cooling, etc.)

* physical (rated capacity, conversion efficiency, available roof space, etc.)

e economic (discount rate, maximum payback period)

in order to satisfy the economic constrains, a reference cost must be obtained and the
reference cost can be estimated by running DER-CAM with the existing infrastructure

— Full DER-CAM Web Optimi... \+
€ @ @ hitps microgrids2.lbl.gov/Full_DER-CAM_Web_Optimization_Service

DemoCase

FILE  WIEMY  HELP  SETTIMGS

:I 'E} Forced Investment Parameters

F1 Forcedinvest ForcedinvestCapacity E xisting
1000

ElecticStorage

HeatStorage

== Parameters D{E} Cptions Table

B Global

Cptions Table

Parameters Table

1]

1
ColdStorage 1
FlowB atteryE nergy 1
FlowE atteryPower 1
AbsChiller 1
AbzRefigeration 1
0

1

1

1

1

Continuouslrevest
DFChilllrevest
il revest

el s

Sales

Mumber of Days

F"\."I
SolarThermal

Evs1 PS5 ales

DDD—‘DDDDDDI

AirSourceH eatPump Hettetering

InvestmentCorist
StandbyOpt
1 WanyPrice

GroundS ourceHeatPump - e -

]
]
]
0
- -
]
]
0
]
]
]

13
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the total annual energy costs obtained in the reference case will then be used in the
investment scenarios to allow estimating savings and return period of new investments

/_ Full DER-CAM Web Optimi...

ids2.Ibl.gov/Full_DER

A

DermoCase

FILE  “IEW :HELF‘
OFERA 8 6o
== Parameters

B- Global Settings

Options Table

RParameters Tahle

Mumber of Days

sETTINGS

=)

/_ Full DER-CAM Web Optimi...

€) 0 @ hitps://microgrids2.Ibl.gov A
DemoCase

FLE  wviEw  HELP  sETTES™=1
ovmioabs |

DemoCase

. F‘\C‘.“ult.‘ =
F1
£.3 Detailed Load

HHbbebbe SUMMAN +++++++++

Total Annual CO2 emiszions [kag)

Total Anrwal Energy Costs [incl. annualized capital cogts and alactlicity zaleg).. | 234844

B2

735639

the results obtained in any run are stored on the server and can be sent via e-mail

14
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after updating the reference costs and CO2 emissions, an investment case can be performed

DemoCase

B Global Setti
Optiof

Parameters Table

Mumber of Da

FILE  WIEMY  HELP SETTIMNGS
O FmfA 0§ oo

= Parameters

F1

IntF ate

Standby
Cantrct

turrrvar

CO2Tax

R T 1= S—————— 1 S

— Full DER-CAM Web Optimi...

€ ) © ) & https//mic

A

DemaCase

[Fie | view  HELP  sETTIM

Mumber of

++++++ 1.2 Ener...

o e gt

I Stationary Battery... | 98 ]
Lenmmsr=———

Flow Battery Pow... |0 10

EV Aggregated B... |0 1 Ideal fleet size (... |0

Heat Storage ca.. |0 17

Cooling Starage ... |0 17

s 1.3 HVA, [%

bbbt 1,32

Lifetime
AirSource Heat .. 0 10

=
cooleff 1
14 BaszeCaseCost | :
BaseCazeCO2 735639 1
PR EL TR AL - -
bbbt 112
- Lifetime
1 Photovoltaic (k... | 186 dee of Phatovalt.. [1217 an
H’I%MTT-----QZEUfSDhIThE... 1] 15
“wind power (K] |0 Installed Capacity... | 0 10

| e —

The project has been saved 00:00:48 |l

G5

=

Discretel nvest 0

Continuouslinvest _

DFChillrvest o
;e

Switchlnvest 0

Sales 0
FiSales 0
il

Nettdetering

15
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Analysis: Economic and Environmental Impact, Savings, Annual Generation Mix

— DECISION SUPPORT TOOL FOR A
R CAM DECENTRALIZED ENERGY SYSTEMs 90000 r ‘“' sj13/2015
TICS PLANNING | OPERATIONS

NOTE: Flease enable MACROS in this workbook in order to process the DER-CAM result file
The macros will not work for Mac users: please use the Detailed Results tab and create your own graphs

Total &nnual Energy Costs (k&) [otal Annual CO2 emissions (metric tong 1metric ton=1.10 tons (US)

Reference 234.85 | Reference 735.6

Ir 1t scenario fincl. an 277 |.. 1t scenario (incl. anr 5473

Total Savings (%) | 7.3% | [ Savings (%) | 26%
OPEX Savings (%) [ 26.9% |

Total annual electricity Installed generation Installed storage Onsite technology Annualized Energy Costs (k$)
balance (kWh) technologies (kW) technologies (kWh) investments (k$)
29.74112

Reference  Optimized Details

m Sales
m Total annual electricity purchase (Kwh)

m Total annualized energy costs in the investment scenario

m Total annual on-site generation from conventional DG mOPEX

flewrh) ¥ Annualized investment costs
m Total annual on-site generation from renewahles 1 Photovoltaic (kW), peak power under test

[kWh) conditions m Stationary Battery Capacity (kwh) = Photovoltaic  m Stationary Battery H Reference

16
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Analysis: Yearly Investments and Costs, Optimal Generation Mix

Yearly investments and operational costs (k$)

200

i B

Yearl Year 2 Year3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 5 Year 10  Year1l Year12  Year13 Year 14  Year 15 Year 16 Year 17 Year 18 Year19  Year 20
M investments ®OPEX

| July m | week ILl

Utility Purchase

PV for self consumption

State of Charge of the Stationary Batteries
Electricity Provided by the Stationary Battery
Total Original Electric Load

Optimal dispatch for Electricity Technologies

. Electricity Provided by the Stationary Battery

e py for self consumption

5.0.C.

[ Utility Purchase

= = Total Original Electric Load

------- State of Charge of the Stationary Batteries

17
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Excerpt of Technical Work Performed in 2" quarter of FY15:

Microgrid Topology and Power Flow Analysis

18
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Until now:

* Input: load for the entire campus
or microgrid

e Output: optimal DER type and
capacity for the entire campus

New:
* Input:

— load profile for a full year for each
location

— electrical network configuration

bt
|
L=
il
il
It
]
it

Output: optimal DER type and
capacity for each location,
considering the network losses,
and the network’s voltage and
current constraints

19
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* New:

the Multi-Location DER-CAM returns the optimum DER portfolio for each bus,
considering power flow constraints for each time step (not peak only)

— electrical network configuration (cable impedances and ampacities) is an input
— load profile for each location (bus) is an input
— a linear distribution-level power flow model is integrated into DER-CAM, which
considers:
e cableR, X,and C
* active and reactive power flow in the network

* estimates losses in the network
* imposes constraints on maximum bus voltage, minimum bus voltage, and maximum cable current

— fully functional, but no Graphical User Interface (GUI) at this point

— an interface for the new model is actually the hard part, but needed for wide-
spread use

* Next Step:

network configuration will also be a decision variable (determined by the
optimization)

20



Power Flow Model in DER-CAM

1
Vrm(t) - VO vV Z (Zrm,n(Pgn(t) - Pln(t)) + Zim,n(an(t) - an(t)) )
1 0 n¥slack
Vin@ =) (Zina(Pga(t) = PLi(©)) = Znn(0gn(6) = QLu(6)))
Irm,n(t) = Yrm,n(Vrn(t) - Vrm(t)) - Yim,n (Vin(t) - Vim(t)) ?\ow '\
Iim,n(t) =Yimn (Vrn(t) - Vrm(t)) + Yrm,n(Vin(t) - Vim(t)) ?o\Ne‘. “S \-1

ZmPgm (t) = Z Ply, (t) + Zmznzrm,n <150 (2) g o110

, sin@ —sin @
Vi (t) < —— = (Vrm(t) Vcos@)+Vsing

cos.9 : cos @ J o\xot)e
. Sln = 0‘ \ N sq
Vlm(t) < ? (Vrm(t) - V) ‘O“ S \2 Irm,n
cos 9 0‘\10 “O\f\"
Vi, (t) < 059—_ (Vrm(t) V) \'\“ Co(\S slope = (2k — 1)Alry,
Vrn(t)tan 8 < Vi, (t) < Vr,(t) tan 0 s 7|
k2AIn2), 7
Iy o () = £I15,, (), ligh n () = i, €0) T > !
It () =Z Ir (), it () =z Ii . () (e = Dl ——— | |
mn 1k mmn, yIlmn ; L, 0 -7 | | I T‘m,n>
Iryn k(t) ==X Fm o k(t) < =X I_imn (k= DA T ““
& R K=o : e
Ir Ii .0
I;?n(t) = Z ((Zk -1 ( >Irmnk(t)> Zk ((Zk -1 ( ;") Iim,n,k(t)> \10“0“0\ S @
T AL '
59 () + 1580 < T W€ con®
[1] Bolognani, S. and S. Zampieri, “On the Existence and Linear Approximation of the Power Flow Solution in Power Distribution Networks,” IEEE Transactions on Power Systems ,2015. PP(99): p. 1-10. 21

[2] Franco, J.F., et al., “A mixed-integer LP model for the reconfiguration of radial electric distribution systems considering distributed generation,” Electric Power Systems Research, 2013. 97(0): p. 51-60.
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e comparison of Single Site DER-CAM and Multi-Location DER-CAM
* assumptions for a micorgrid with four buildings:

— small office, maximum electrical load 1,500 kW
— small hotel, maximum electrical load 2,500 kW
— large office, maximum electrical load 7,000 kW

— large hotel, maximum electrical load 6,500 kW

* Case 1:Single Site DER-CAM!: all loads combined

* Case 2: Distributed Multi-Location DER-CAM: electrical network is
given and the loads are connected to different buses; a high
ampacity (10 pu) for the cables

* Case 3: Distributed DER-CAM: electrical network is given and loads
are connected to different buses; a low ampacity (3 pu) for the
cables
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Project Name: SixBusSystem
DER-C&M Version: DER-CaM Version 4.4.1.3 -
Electrical System Topology
Base Voltage (kV3phLL): 20kv
Base Power (kVA 3ph): 1000 kVA
| pPec
Base Current (Amp 3ph): 298 Amp Ampacity: 10 pu Ampacity: 10 pu
Base Impedance (Ohm): 571 1 Ohm 0.00069+j0.00035 pu 000071+0.00036 pu =]
= a St Dl a
g 3z Bus 6 2 2
2 o 2 2 s
55 £ 32 Results for Case 2
g3 I8 g T
£g ¥ <8
S Ampacity: 10 pu E ’S Ampacity: 10 pu =
0.00035+0.00012 pu S 000153+000051 pu
Max Voltage Constraint 1.05 pu - 1,664
Min Voltage Constraint 0.95 pu " .'
Max Current Constraints IL WA—AAA Y
R Bus 6 Bus 1 Bus 2
Deakcoutionoases large hotel large office [ Import Single Line Diagram |
oo 191 3915 3417
o/
R lssmm  Esmm|
. . . Bus5 8489 Bus 4 Bus 3J—|-
this is just an example QOO sotar thermai e
on how it could be ] soteviam
incorporated in the web
: [ camcel |
version
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observation:

— the total capacities of each DER type in case 1 (Single Site DER-CAM) and case
2 (distributed with strong network) are very close

— however, the total capacity of each DER type in case 3 (distributed with weak
network) is significantly different from cases 1 and 2

'Il?::e Battery Capacity (kW) Photovoltaic Capacity (kW) Solar Thermal Capacity (kW)

LN‘::ati“ 1 2 | 3 4 5 |Total | 2 | 2 | 3 | 4 | 5 |Tota|1]| 2 [3] 4 |5 |Total
Case 1 -- -- -- -- -- 7,217 -- -- -- -- -- 7,172 | -- - -] - -- | 5,590
Case 2 8,489 8,489 3,915 14,010 | 7,925 |134| 1,664 3,417 |191 | 5,406
Case 3 18,475 | 8,656 | 5,626 | 10,802 | 17,385 | 60,944 | 4,662 | 4,654 | 4,985 | 4,343 |1 4,985 | 23,628 | 134| 1,623 3,145 4,901
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Next Steps
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Qutreach and TechTransfer

continue on successful path for wide acceptance by communities and
engineering firms

training tools for users, workshops, tutorial movies on specific microgrid
case problems

detailed microgrid design for Fort Hunter Liggett

Technical work

Microgrid power flow verification with modelling tools such as GridLab-D
Graphical User Interface for power flow version

DC power flow?

networked microgrid optimization (together with ANL)

enable DER-CAM with unbundled transmission and distribution tariffs for
changed tariff structures for advanced microgrids, “adapting to the changing
regulatory environments”
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